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ABSTRAK
Penukaran tanah hutan kepada kegunaan lain telah menyebabkan kehilangan kepada kepelbagaian biologi dan
lain-lain nilai ekonomi kepada komuniti. Bagaimanapun, potensi nilai ekonomi sumber-sumber hutan tidak
diambilkira sewajarnya oleh pembuat polisi dan perancang pengguna tanah. Satu kajian penilaian ekonomi
sumber hutan dijalankan di Hutan Ayer Hitam (AHFR) , Puchong Selangor untuk menentukan nilai
ekonominya dan kesannya ke atas perubahan guna tanah. Kajian ini memberi tumpuan kepada penilaian
sumber kayu, rekreasi, peranan ke atas komuniti dan pemuliharaan hidupan liar. Keputusan menunjukkan
bahawa nilai ekonomi Hutan Simpan Ayer Hitam adalah tinggi dan jika kita tidak mengambilkira nilai tersebut
dalam pembangunan guna tanah boleh menunjukkan petanda yang salah kepada pembuat polisi. Perancangan
penggunaan tanah pada masa depan hendaklah mengambilkira bukan sahaja pulangan berasaskan kepada
pasaran tetapi juga lain-lain faedah alam sekitar.
ABSTRACT
The conversion of forestland to other land uses has resulted in substantial loss of biodiversity and other
potential economic values to the community. However, the potential economic values of forest resources have
been largely ignored by policy makers and land use planners. An economic valuation offorest resources ofAyer
Hitam Forest (AHFR), Puchong, Selangor was carried out to determine its economic value and its impact on
land use changes. The study focused on valuation of timber resources, recreation, community roles and wildlife
conservation. The results show that the economic value ofAHFR is substantial and ignoring this value in land
use development would provide a wrong signal to policy makers. Future land use planning should consider not
only market-based economic returns but also its non-market and other environmental benefits.
INTRODUCTION
Malaysian tropical forest is well known for
providing valuable timber resources to the state
governments and the community in terms of
direct and indirect monetary and non-monetary
benefits. Forests also provide a source of food
and genetic resources of many agricultural crops,
materials used in medicine, eco-tourism and
recreation opportunities, and help in
maintaining favourable environmental conditions
as well as 'research labs.' In the past, hOWCH.T, the
forest has been viewed mainly as a source of
timber to feed the wood-based industries, which
produce a variety of products for domestic and
export consumption. The other equally important
components of the forest ecosystem such as
environmental services, however, have not attracted
much attention until very recently. This is indeed
an unfortunate situation knowing the fact that
tropical forests are very rich in flora and fauna.
AWANG NOOR, MD SHAHWAHID, RUSLI MOHD, SHUKRI MOHD, I. FARIDAH HANUM and M. ZAKARIA
The natural products that come from the
forests include latex, steroids, edible oils, rattans,
bamboo, spices, pesticides, and dyestuffs while
some of the consumer goods made from forest
products are coffee, lubricants, glue for postage
stamps, golf balls, chewing gums, toothpaste,
shampoo, mascara and lipstick. The market in
these industrial products is worth billions of
dollars per year.
The full potential of the biologically
diverse tropical forests has never been
completely quantified in economic or
monetary terms. While it is relatively simple to
determine the economic value of timber
because of its readily available market price, it
is not as simple to calculate the economic
value of recreation, wildlife conservation,
medicinal plants species or biological diversity.
This could be an important factor for the past
neglect on the non-timber components of the
forest ecosystem in the decision to convert
forest to non-forest uses. The economic
potential of these resources has not been very
much appreciated. Since the economic value
of these resources is difficult to determine,
their real potential as income generators has
not been fully explored. There is a strong
need for studies to be carried out to quantify
to the fullest extent the economic value of all
forest goods and services. Only then we would
have a complete view on the costs and benefits
of comparing alternative forestland use
options.
This paper discusses the economic value of
AyeI' Hitam Forest, Puchong, Selangor with
emphasis on timber resources, recreation,
benefits to community and wildlife conservation.
The implications of the study on land use
options are discussed in the final section of the
paper.
VALUATION OF FOREST GOODS AND
SERVICES: THE NEED AND APPROACH
Economists generally depend on market prices
to indicate the value of goods and services. For
goods and services exchanged in a well-defined
market, information on prices and quantities
are readily available. This information can be
used to estimate the value of certain goods and
services by constructing a demand curve. Unfor-
tunately, not all forest goods and services have
market prices. This is particularly true for most
of the non-timber forest products or services
such as water, recreation, wildlife, wild fruits and
genes. One characteristic of such goods or
services is the occurrence of 'free riders', in
which case consumers refuse to express their
true willingness-to-pay (wtp) , but could obtain
utility from the good or service. As such, prices
might be distorted leading to inappropriate esti-
mation of the true economic value of the re-
sources. The major role of valuation is, there-
fore to assign the value to goods and services
with distorted or non-existent market prices or
to value them in terms of their opportunity cost.
Typically, the benefits derived from forest
resources are to be measured in terms of market
price or willingness-ta-pay of users or consumers
for using and experiencing the goods and serv-
ices. An approximation of users' wtp for certain
recreational opportunities, for instance, can be
developed from a demand curve, which indi-
cates the quantity of use that users in a market
would be willing and able to purchase at each
price. Other estimates could be in terms of the
expenditures on preventive measures taken by
consumers or users to avoid a future loss. Thus,
conservation of forest resources could be seen as
a form of wtp for current, as well as, future
benefits.
Resource economists have yet to agree on a
taxonomy of economic values. There are many
classifications of values and benefits given in the
literature (Barbier 1992, Munasinghe 1993,
Pearce 1993). In general, the following category
of economic values are used:
(i) Direct use values refer to the productive or
consumptive values of ecosystem components
or functions. Direct uses may be marketed
or non-marketed, with some of the latter
activities often being important for the
subsistence needs of local communities. An
example of a marketed direct use is timber
resources, which can be harvested and sold
to consumers. The use of medicinal herbs
collected from the forest resources by local
communities is an example of non-marketed
direct use. Marketed uses may be important
for both domestic and international markets.
In general, the value of marketed goods
and services is easier to measure than the
value of non-marketed and subsistence direct
uses.
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(ii) Indirect use values refer to the value of
environmental functions that support or
protect an economic activity. For instance,
a tropical forest protects watersheds and
store carbon dioxide. Tropical forests also
include many plant species, which in turn
may have ecological functions. The values
of environmental functions can be derived
from the supporting or protecting
economic activities that have directly
measurable values.
(iii) Option values relate to the amount that an
individual or society would be willing to pay
to conserve an ecosystem for future uses.
For example, preservation of biological
diversity can preserve wild genes for future
uses such as improvement of a fruit species.
Wild fruit and fish may prove to be extremely
valuable genetic stocks in the future, because
many of these wild plants and fish have
genes that can help resist some kind of
diseases.
(iv) Existence values refer to society's willingness-
tcrpay to conserve biological resources for
their own sake, regardless of their current or
optional uses. For instance, many people
reveal their wtp for the existence of biological
resources such as wildlife and landscape
without participating in the direct use of the
wildlife and landscape through recreation.
The method employed to determine each value
mentioned above depends on the nature of
forest goods and service in question. For the
direct use value, the methods available include
market-based technique, changes in productivity
approach, relocation cost, and damage cost
avoided. The contingent valuation approach
can be used to value the indirect use, option
and existence values. This method requires
good understanding of forest goods and services
production system. It is not the intention of this
paper to discuss each method used in valuing a
good or service. A good literature on the
methods used can be found in lIED (1994) and
Mitchell and Carson (1989).
MATERIALS AND METHODS
Location of the Study Area
The study area is the Ayer Hitam Forest (AHFR) ,
Puchong, Selangor, which is located in a strategic
place in a rapidly developing urban community.
Some of the development projects that have
been completed in the vicinity include an
agriculture project, worlel class sports complex,
a multi-million dollar housing project,
incineration plant and waste disposal area, and
an equestrian park. The forest reserve has also
be 'n excised for the highway linking Seri Serdang
and Damansara Puchong Highway The new
administration city, Putrajaya, is just a short
drive away and so is the capital city of Kuala
Lumpur. The forest area, therefore, could
provide excellent recreation and eccrtourisn
opportunities for urban dwellers.
The forest belongs to the Lowland
Dipterocarp forest type. It is classified as a
secondary disturbed forest because it has been
logged and treated several times since 1930's.
Currently, the forest comprises six compartments,
namely, compartments 1, 2, 12, 13, 14 and 15.
These compartments make up a total area of
1,248 ha. According to the Forestry Department
record, the area of AHFR has decreased
substantially from the original forest area of
about 4,267 ha in 1965. The extent of forest
area and the percentage of area loss as compared
to the original area are shown in Table 1.
The AHFR is the only remaining lowland
forest reserves left in the Klang Valley. It is an
excellent demonstration area for students to
learn about various aspects of forestry. In
addition, the forest area offers research
opportunities for scientists interested in the
working of a tropical lowland forest ecosystem.
It also serves as an important 'green lung' for
the urban city of Kuala Lumpur.
Considering the factors mentioned above, a
general function of AHFR is to promote the
protection of a lowland forest ecosystem that
would serve the needs for education, research,
and recreation not only for UPM community
but also the urban areas (Petaling Jaya, Subang
Jaya, Kelang, Kuala Lumpur) and dwellers
surrounding the forest reserve (Seri Serdang,
Seri Kembangan, Puchong, Kajang and Bangi).
Thus, the management objectives of AHFR are
as follows:
• to promote systematic and coordinated
research into the working of a lowland
rainforest ecosystem;
• to provide training areas in forest biology,
forest production, forest management,
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TABLE 1.
Extent of Ayer Hitam Forest, Puchong,
Selangor and area loss (1965-1997)
environment, medicinal plants, microclimate,
and other related disciplines; and
• to offer opportunities for forest recreation
and eco-tourism for local as well as the
surrounding urban communities.




sv stumpage value, (RM/ha)
v volume, (m3/ha)
p price, (RM/m3)
c average logging cost, (RM/m3)
pm = profit margin, (RM/m3)
ij are index for species and diameter class,
respectively.
pm is calculated as follows:
Source: Annual Report, Selangor State Forestry
Department (various years) and District Forest
Office Selangor Tengah, Cheras.
Economic Valuation Method
In this study, the economic valuation was carried
out for the following goods and services:
• timber resources
• recreation
• local dependence of non-wood resources
• wildlife
It should be noted that the total economic
valuation of AHFR is still on-going, and the
results presented here are not comprehensive.
The economic value of wildlife was based on
physical unit, not the economic value per se.
The following section describes the methods
used and results of economic valuation quantified
for each of the goods and services of the Ayer
Hitam Forest Reserve.
pmij = (p * PR) / (l+PR)
The subscripts i and j indicate that stumpage
value (svij) varies due to variations in log price
(Pij) at each diameter class j. Since average cost
is constant, it is not subscripted.
Data on timber volume were obtained from
the records of a post-felling inventory conducted
by the Faculty of Forestry, UPM. The inventory
data were used to estimate timber volume for
each species in the compartments by using the
one way volume formula. Data on log prices
were obtained from previous study by Awang
Noor and Mohd. Shahwahid for Negeri SembiIan
(Table 2). Data on logging costs were also
obtained from the study by Awang Noor and
Mohd. Shahwahid (1997). The average logging
cost used in the analysis was RM75 per cubic
meter. Data collected were analysed to determine
the total stumpage value for Compartments 1, 2,
12 13, 14 and 15.
RESULTS AND DISCUSSION
Valuing Timber Resources
The taxonomic composItIOn from the
enumeration of trees of 5 cm and above in a one
hectare plot in a lowland forest at Ayer Hitam
Forest, Selangor is shown in Table 3. Results
showed that the plot contains 177 tree species
belonging to 92 genera and 44 families.
The various estimates of stumpage value
were calculated and presented in Table 4. The
results show that the estimated stumpage value
is substantial, comparable to other estimates in
the hill forest. In fact, all the estimated stumpage
values are relatively higher to the estimated
stumpage value for other hill dipterocarp forests.
This indicates that that the AHFR is fully



















The residual value method was used to estimate
stumpage value of AHFR. The value of standing
timber is calculated as the difference between
the selling value of the products made from it
and the stump-to-market processing costs
(including margin for profit and risk).
Stumpage value per hectare for a compartment
was calculated using the following formula:
sv·· = v·· * (p.. - c - pm.. )lJ lJ IJ 1J
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TABLE 2.
Log price by species and species group (ex-matau), RM/m3
Species/ Diameter class, jSpecies group, 1
15-30 30-45 45-50 50-60 60+
U=l) U=2) U=3) U=3) U=4)
Group 1
Dark red meranti (1=1) 233 332 384 451 472
Light red meranti (1=2) 224 313 358 423 443
White meranti (i=3) 140 212 282 333 343
Yellow meranti (i=4)94 142 187 229 243
Meranti melantai (1=5) 157 247 331 386 394
Group 2
Mersawa (1=6) 192 322 442 511 537
Merawan (1=7) 108 143 162 192 200
Gerutu (i=8) 108 143 162 192 200
Group 3
Oily keruing (i=9) 272 344 412 466 476
Non-oily keruing (1=10) 86 110 134 213 228
Kapur (i=l1) 86 110 134 213 228
Group 4
Balau (i=12) 196 287 381 479 503
Cengal (i=13) 249 376 528 649 697
Giam/resak (i=14) 115 152 174 214 230
Other HHW (i=15) 115 152 174 214 230
Light hard wood (1=16)
(Group 5) 107 135 159 189 201
Medium hard wood (i=17)
(Group 6) 86 110 134 213 228
Heavy hard wood (i=18)
(Group 7) 115 152 174 214 230
Half commercial species (i=19)
(Group 8) 108 143 162 192 200
PodolAgathis (i=20)
(Group 9) 108 143 162 192 200
Source: Awang Noor and Mohd. Shahwahid (1997)
regenerated in terms of economic sustainability.
The stumpage values for trees above 30 cm dbh
and above range between RM5,279 per hectare
and RM30,318 per hectare. Another study on
economic valuation of tree species in a one
hectare plot showed that the stumpage value
was about RM26,222. The results from this one
hectare plot was higher than the estimated
value of the two compartments using the
inventory data. This is not surprising because
this value include trees 15 cm and above
compared to that of the 30 cm and above. The
present value of sustainable timber harvest was
calculated at 10 percent interest rate and 55
years cutting cycle using the following formula:
PV = SV(O) + SV (t)* Ij{(1+1.10)55_1},
where SV(O) is stumpage value from current
harvest and SV(t) is stumpage value at t=55.
Since forestry involves long term gestation period,
the present value of sustainable harvest of AHFR
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is not much different from the current harvest
(range from RM5,307 to RM30,479 per hectare).
TABLE 3















































TOTAL 44 92 177
Source: Pius (1995)
Valuing Recreation Benefits
The AHFR is also used by the local population
for recreational activities. A study was conducted
by Mohd. Shahwahid et al. (1998) to determine
the recreational value of AHFR. A Zonal Travel
Cost (TCM) was used in this study. The objective
was to determine a demand function relating
the number of visit/population of a zone with
average zonal values of travel cost. The data
were collected using a structured questionnaire,
which contained questions pertaining to socio-
economic characteristics of visitors, distance
travelled and location of origin, mode of
transportation, travel expenditure to the site
and frequency of visit. A total of 80 respondents
were interviewed over a three week period in
March 1997. The respondents from the survey
were mainly from the District of Petaling (46.3%) ,
followed by the District of Gombak (20%), the
District of Hulu Langat and Kuala Langat
(11,.2%), the District ofSepang (7.5%), and the
remainder 3.8% were from the District of Klang.
The average expenditures of RM12.36 per
visitor made by the respondents in making the
trip to experience the recreational services are
for transportation, expenditure for foods and
recreational services and recreational materials
(Table 5).
Demand for recreation ofAyer Hitam Forest
Reserve was estimated by estimating the number
of visits from each zone and the average travel
costs per visit. A demand curve is then fitted to
each zone average points. The total consumer
surplus for each zone was calculated as the
product of the average consumer surplus per
visit and the total number of visits. The net
social benefit provided by the area being valued
is indicated by the sum of the consumer surpluses
in all zones. The average consumer surplus per
individual visit across all zones was estimated at
RM1.23 (Table 6). This estimate is comparable
to the values estimated by Awang Noor and
Mohd Shahwahid (1997) for six forest
recreational areas in Negeri Sembilan with
estimated values ranging from RMO.58 to RM2.26,
with the average of RM1.49. Benson et al.
(1996) obtained a similar result from a study on
20 forest recreational areas in Peninsular Malaysia
with the values ranging from RMO.78 to RM3.74,
an average of RM2.30. The lower estimates
obtained for AHFR could be due to the relative
superiority in terms. of outdoor attributes of the
other sites and lower visit per month. The
average monthly recreational users of the AHFR
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TABLE 4













































Items Average expenditure Percentage
(RM/visitor)
TABLE 5
Travel cost incurred by respondents to
Ayer Hitam Forest Reserve
was estimated at 300 users. The annual value of
recreation benefits for AHFR was therefore
RM4,428. Using a 10% discount rate and
assuming a constant visitation rate in the future,
the net present value ( PV) of AHFR was
estimated at RM44,280. It should be pointed out
that the estimated value is site specific and subject
to existing conditions. If new facilities and
accessibility are improved and developed, the
estimated economic value of recreation benefits



















Valuing the Benefits to Local Community
A study was carried out to determine the extent
of use of AHFR by the indigenous or Orang Asli
community (Rusli et al. 1997). The main
objectives of the study were to estimate the
quantity of timber and non-timber forest produce
collected by the Orang Asli as well as the revenue
Source: Mohd. Shahwahid et at. (1998)
that could have been generated by collecting
these produce.
Using a structured questionnaire, interviews
were held with each of the household heads of
two Orang Asli communities residing at Sungai
TABLE 6
Estimation of value with the zonal travel cost method (TCM) for Ayer Hitam Forest Reserve
Zone Population Number Average Average cost Consumer Total
(number of family) of family visits number visits per visit surplus per visit consumers
per '000 (RM) (RM) surplus
population (RM)
1 54,653 19 0.35 3.85 0.19 3.61
2 633,144 120 0.19 4.10 0.83 99.60
3 129,696 21 0.16 5.00 0.90 18.90
4 542,906 37 0.11 6.07 1.65 61.05
5 410,491 28 0.068 8.11 3.59 100.52
6 406,832 6 0.015 14.00 0 0
Total 2,177,722 231 283.68
Source. Mohd. Shahwahid et at. (1998)
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Rasau Luar and Sungai Rasau Dalam during
the months of November and December, 1996.
The main aim of the interview was to gather
data and information on the volume of forest
produce collected by the Orang Asli. Data on
price of various forest products were obtained
by surveying market outlets in the vicinity as well
as in the city of Kuala Lumpur. The household
heads were also asked about the prices of some
of the produce in cases where these are not
obtainable from the markets.
The results show that, in terms of species
collected, the Orang Asli communities are more
dependent on the forest reserve for food and
fruits than for other purposes like housing
construction, handicraft-making and medicine.
While all the 24 animal species mentioned by
the Orang Asli were hunted for their meat, 48%
(10 species) of the plant species are for fruits.
Birds and small mammals comprise 75% of the
animal species collected.
The revenue that could have been generated
and/or saved by collecting the timber and non-
timber produce amounted to nearly
RMII0,000.00 for the year 1996. The revenue
generated by plant species was about seven times
more than that of animal species. The greatest
source of revenue came from housing
construction followed by handicraft-making and
fruits. The Orang Asli commented that they are
less dependent on the forest now than before.
According to them, the forest now provides
lesser number of useable species of plants and
animals than before. Also, the Orang Asli are
now economically better off than before and
they can depend more on markets than the
forest for their daily necessities.
Valuing Wildlife Resources
So far, no studies have been done to determine
the economic value of wildlife species at AHFR.
The studies, thus far, have only looked at the
distribution and composition of bird species in
the forest (Mohamed Zakaria 1997). The studies
also reported the characteristics of the
microhabitats of the various bird species found in
the forest area. The results presented here are
based on a study conducted only in Compartment
15 (southern part) of the forest reserve.
Preliminary results show that there are
altogether 153 species of birds from 38 families
in the study area. The three largest families are
Timaliidae (Babbler species), Cuculidae (Cuckoo
species) and Pycnonotidae (Bulbul species)
(Table 7).
The Ayer Hitam Forest Reserve is a secondary
forest and yet it is very rich in bird species. Most
primary forests contain, on the average about
200 to 220 species of birds. The number of
species that has been recorded is 153 and it is
predicted that there are at least another 40
species. The diversity of families recorded is also
comparable to other primary forest areas. Almost
all of the families recorded in other forest areas
are also found here.
The study has only covered the southern
part of the forest reserve. This particular area
has been logged quite extensively. The area is
dominated with secondary plant species such as
Macaranga. This could be the reason why there
are abundant bird species associated with
secondary forest.
Implications on Land-use
The estimated economic value and other indirect
benefits ofAHFR are substantial and play important
roles for socio-economic development of the area.
The point of interest is how the benefits of
conserving AHFR would be accrued to different
social groups, including state, national, and global
community. This requires the need to calculate
incremental net benefits between the costs and
benefits in the alternative land use options and
those of the baseline (forest conservation).
Future land use in the surrounding areas
will be determined based on population growth
and the need of population for various services
and other facilities such as housing, industries,
recreation, and so forth. Projection made in the
structure plan of Petaling District and parts of
Klang District showed that the need of land use
for housing is the highest, followed by recreation,
community facilities and industries. As such,
the pressure of AHFR for alternative land uses is
very tremendous. With regards to forestland, it
was suggested in the structure plan that the
forest reserve should be conserved for its
ecological function and watershed protection.
Only some parts of the forest should be used for
passive recreational purposes such as jogging
track, camping ground, and research.
In order to evaluate the economics of forest
conservation against other alternative land use
options, there is a need to carry out comparative
valuation. This is basically the application of
benefit cost analysis (BCA) , where the net
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TABLE 7
List of bird species recorded for each family at Ayer Hitam Forest Reserve
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Table 7 (continued)
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Table 7 (continued)




















80 Lesser Green Leafbird
















95 Lesser Racket-tailed Drongo
96 Greater Racket-tailed Drongo
ORIOUDAE (2 species)
97 Black-hooded Oriole
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126 Asian Brown Flycatcher
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Source: Mohamed Zakaria (1997)
benefits of any pair of alternative land use options
(for instance, forest conservation and housing)
should be compared. Under the current
situation, the net benefits of forest conservation
must exceed the forgone net benefits of housing:
where BC is net benefits of forest conservation,
NBH is net benefits of housing (alternative land
use option.) In comparing these two options, it
is again important to include not only the net
direct or production benefits of each option,
but also their net external environmental impacts.
This can be shown as:
( BDC + NBIC) _ ( BDH + NBIH) > O.
The implication of the study is that the estimated
economic value can be used to determine the
opportunity costs of losing sustainable timber
earnings, recreation, wildlife, research, local
community dependence on forest, research,
environmental education programme, and other
environmental benefits (such as carbon
sequestration). In this study, however, we were
unable to compute the economic loss of forest
conversion to other land uses since data are still
limited. Future efforts will be made to collect
more information not only on economic value of
AHFR but also the benefits and costs from other
land use options in the surrounding areas.
CONCLUSION
The role of economic valuation is important
because it provides information on the benefits
of various forest goods and services in a particular
forest ecosystem. Throughout we have presented
results of some economic values of forest goods
and services of AHFR. The values estimated
from this study could be used in the economic
valuation of alternative forestland use options.
The future challenge is to obtain reasonable
monetary estimates of non-market benefits,
especially external environmental impacts. The
estimation of these values should be given due
consideration if one considers that forest
conservation or protection is an investment for
future generations. The economic approach to
determining investment in forest conservation
requires a comparison of the rate of return from
conservation with the rate of return from the
alternative use of forestland. Conservation is
justified if the net benefits of conservation are
greater than the net benefits from alternative
land use options. Thus, from the perspective of
the society as a whole it is very important to
value the benefits and costs net of all economic
I
distortions' in the marketplace. Ignoring all
potential benefits and costs of forest conservation
provides a wrong signal to the policy makers.
This might bias against forest conservation and
converting forest areas to other land use options
will result in opportunity cost to the society.
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